Bizelesin, a bifunctional cyclopropylpyrroloindole alkylating agent, inhibits simian virus 40 replication in trans by induction of an inhibitor.
Bizelesin, a bifunctional DNA minor groove alkylating agent, inhibits both cellular and viral (SV40) DNA replication in whole cells. Bizelesin inhibition of SV40 DNA replication was analyzed in SV40-infected cells, using two-dimensional (2D) neutral agarose gel electrophoresis, and in a cell-free SV40 DNA replication assay. Within 1 h of bizelesin addition to infected cells, a similar rapid decrease in both the level of SV40 replication intermediates and replication activity was observed, indicating inhibition of initiation of SV40 DNA replication. However, prolonged bizelesin treatment (>/=2 h) was associated with a reduced extent of elongation of SV40 replicons, as well as the appearance on 2D gels of intense spots, suggestive of replication pause sites. Inhibition of elongation and induction of replication pause sites may result from the formation of bizelesin covalent bonds on replicating SV40 molecules. The level of in vitro replication of SV40 DNA also was reduced when extracts from bizelesin-treated HeLa cells were used. This effect was not dependent upon the formation of bizelesin covalent bonds with the template DNA. Mixing experiments, using extracts from control and bizelesin-treated cells, indicated that reduced DNA replication competence was due to the presence of a trans-acting DNA replication inhibitor, rather than to decreased levels or inactivation of essential replication factor(s).